
Integrating Decision Analysis 

with Community Involvement

A plea for help from a 

mediator with a dream



Who am I?

Philosopher, soil scientist, lawyer
Discovered mediation while at the 
Corps of Engineers 
Interested in the ‘edges’ between 
mediation and other fields

Biochemistry of conflict
Improvisational theatre/status/humor in conflict
Decision Science and decision psychology
Trade-off approach to surveys
Tools for involving public instead of (just) advocates

Milwaukee – explore the promise of the 
‘translucent box’







The Real Black Box

What we normally do…



Multi-Criteria Decision-Making



The Translucent Box



The Airport Hierarchy



The Goal is… 
… Site Selection



The Options are…
The Cities being considered.



The Criteria are… 



Substantive
Procedural
Time limits for action
Being poised to deal with 
uncertainty

Relational
Fairness
Trust

The Triangle of Satisfaction



The Airport Hierarchy



A ‘big’ decision consists of 
many smaller decisions…

Make a choice
Build Community

and
Most Decision Processes Have 

More than one Objective



Gather Knowledge
Mission:

Scope Airport
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Options
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Gather Values

Gather Data

Build/Modify
Hierarchy

Play !

Spiral Staircase



Why ‘play’ excites me the most

It can be done by everyone, not 

just advocates, representatives, and 

decision-makers

It provides meaningful ‘jolts’

It can be done over and over, playing with 

various scenarios, until it comes to rest

It can be done privately, or in groups



What to do with decision 

analysis technology?

A plea for help from a 

technologist with a dream



Who am I?
Grew up in Ireland – politics a stalemate

Grad student in US – anti-apartheid

Post doc Ireland – string theory

Japan – business that can’t talk to its own IT!!??

Seattle
build decision communications tool - CDP
experts/public/politics difficult… Supplemental airport
founded InfoHarvest 1995
extending CDP to Net, Maps
trained Carie, resumed dreaming

Milwaukee – kick off next generation decision 
communication



What is Decision Analysis?

Synthesis of

human 

intuition 

and the 

processing 

of information



Explore and Structure Decision  

Elicit weights for criteria

Rate alternatives against criteria

Calculate weighted sum

Highest scoring Alternative is recommended  

Analyze                                                       

Multi-Criteria 
Decision Analysis (MCDA)



Brainstorm the problem

Review the Results

Build the Hierarchy

Rate the Hierarchy

Analyze the Results

Document the Results

Capture Uncertainty

revise

Get little 
represent 
graphics 



Example: Supplemental 
Airport Siting

Select site for new 
Supplemental Airport
Context – SeaTac to 
max out 2000
Scope – set by Regional Council

Stakeholders
Public (airport users)
Affected Communities
Business
Fauna and Flora

Decision Maker
Port of Seattle, Puget Sound 
Regional Council



Building and Gathering



Multi-Criteria Decision ANALYSIS

Decision Scores - which Alternative is 
recommended? 

Contributions – does the recommendation 
make sense?

Sensitivity – is there a clear 
recommendation?

Tradeoffs – are they defensible?



Contributions by Criteria Analysis

Do better alternatives do best?
Are any scales reversed?

Are any weights clearly wrong?

Can any alternatives be eliminated?

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Arlington

Tanwax Lake

Duvall

Redmond

Marysville-East

McChord

Minimize Costs
Minimize environment Impacts
Improve Tansportation
Minimize Community Impacts
Maximize Safety

Contributions to Select Site from
Level:Objectives



Sensitivity to Weights Analysis

Look for what 
value judgments 
are driving 
differentiation

Look for what 
value judgments 
are NOT driving 
differentiation



Tradeoffs of Lowest Criteria

How much are we paying to save one 
citizen from noise pollutionnoise pollution?

For a given structure
Weights + Ratings Scales Tradeoffs

Reference: Noise Best Alternative Arlington

Tradeoff Scale Units Worst Best Relative Weights Name
0.00 % of Ideal Site 30.00 0.00 400% Construction Cost
-0.02 Fitness (%) 0.00 100.00 100% IAC
-0.02 Fitness (%) 0.00 100.00 100% Localairspace
1.00 people 4600.00 50.00 100% noise
1.18 people on site 5600.00 250.00 100% Site Impacts
0.03 wetland acres 200.00 40.00 133% wetlands
0.00 stream miles 4.50 0.00 133% streams
0.05 habitat acres 350.00 50.00 133% Priority Habitat
0.00 % closer 15.00 30.00 200% Site Area Access
-0.01 potential (%) 0.00 100.00 200% Expansion Potential



Beyond Analysis –
Play!



MCDA is a tool for synthesis 

Legal Ops. Environmental ScientificFinancial

Strategic Values, 
Objectives



Advantages of MCDA

What we do every day

Framework for decision thinking

Transparent decisions

Comprehensive



Advantages of MCDA

Focus discussion on actual 
drivers

Day-lighted tradeoffs

Handles uncertainty

Documented Record



Extensions of MCDA

On the Net, can gather nuanced 
approach of thousands

On the Net can gather Ratings from 
scattered experts

On the Net can deliver personalized 
decision support



Extensions of MCDA

Prioritize records in databases –
maintenance tasks, disaster recovery,..

On maps, put decisions in regional 
context

Where next? – project management, 
procurement, implementation… 



CDP/Internet – Health Benefits



CDP/GIS – Mini-Presentations

Lower Mississippi River Habitat Restoration

Prioritizing Restoration Actions

Showing Budget Impacts on Map

Desert Tortoise Translocation

Need to move Desert Tortoise population 
to new, suitable, safe location

Rank over 7000 locations



Why is no one using it in Peoria?

Why was it not used for supplemental 
airport selection in Puget Sound?

May 2004, State Supreme Court clears way 
for 3rd runway

Airport Communities Coalition drops litigation 
(after spending $15M)

Completion date 2008, 3 times original budget



Why was it not used for supplemental airport 
selection in Puget Sound?



So… why is no one using it in Peoria?…

Politically, safer to rule-out than 
declare tradeoffs

Community concerns not included 
(equity, quality of life, environmental 
integrity, property values,..)

Out-of-Process Tool – decisions are one 
possible step in social action



So… why is no one using it in Peoria?…

Requires facilitation and analysis –
needs process oriented team

No demonstrated BIG public 
successes in US

Software needs redesigning for user 
accessibility



Card Game – Build 
A Better Hierarchy

Use Card Game to brainstorm better 
Supplemental Airport Hierarchy

Stakeholders

Objectives

Criteria and how to measure them

Weight Highest Level

(Update Electronic Model)

Examine Tradeoffs

(Play at Exhibit Tables)



A Decision Support Restoration Model 
for the Lower Mississippi River

Objective 
Rank and then choose 
from  ~ 230 potential
restoration sites 

Participants 
USFWS / USGS
USACE / ERDC
State Agencies: 

AR, MS, TN, LA, MO  
Project Percent

Dike 32

Side channel 26

Lake 16

Access 15



Background
Conceptual modeling 
workshop – Jan ’04
Presented approach to 
LMRCC – Jun ’04
Developed preliminary 
DS Model – Apr ’05
Preliminary data 
analysis – Jun ’05
Presented preliminary 
findings to LMRCC – Jun 
05
Revised model – Jul –
Nov 05

LMRCC – Lower Mississippi River Conservation Committee



Select the best project
Initial constraints (0.10)

Low T&E impacts
Low political impacts.
…….

Economic benefits (0.20)
Tourism
…….

Minimal cost (0.30)
Improve habitat (0.40)

Potential habitat quantity improved
Potential reach-scale habitat distribution improved
Potential habitat quality improved
Priority habitat improved

Channel border
Side channel
Seasonal floodplain
Permanent floodplain



0.00

0.20

0.40

0.60

0.80

1.00

1 2 3 4 5

Biotic Variable

Su
ita

bi
lit

y 
In

de
x

Biotic Variables for Least Tern
• % herbaceous cover
• Average height of herbaceous cover
• % aquatic area
• Number of disparate aquatic wetlands
• Quality of nesting substrate

Decision

Ecological value
Social Needs
Costs
Future growth
Political reality



MCDA Tools Supporting Principles

Economic

Ecological

Social



Desert Tortoise 
Translocation Study



MITIGATION: GIS-BASED DECISION SUPPORT 
MODEL FOR ANALYSIS OF TRANSLOCATION 
ALTERNATIVES

Goals:

To determine several 
location sites for the 
translocation of at least 
1000 tortoises from the 
NTC expansion areas 

To do this using the “best 
available data” 

To do this in a scientific and 
objective manner Fort Irwin Joint National Training CenterFort Irwin Joint National Training Center



Elevation

Geomorphology

AND

Ownership

Roads 

Fragmentation (0.6)

Urban Areas

Die-off (0.75)

Railroads (0.15)

UNION

CHU (1.0)

OHV

Pro-Growth Land Use (1.0)

Criteria are 
‘averaged’ 
together

Criteria are Weighted

Identify Evaluation Parameters for 
each criterion

Overlay evaluation results from each 
criterion to create base analysis 
(summarized to section)

Alter key components in the model to 
create ‘scenarios’

Identify sections that are consistently 
good and bad among all scenarios

Ground Truth to Validate Model

METHODOLOGY:METHODOLOGY:



SCENARIOS: 
WHAT IF…

1. Rt. 15 and Ft. Irwin Roads, 
and 395 are Fenced?

2. Ignore Proximity to Ft. Irwin 
(genetic)?

3. Fence Roads and Ignore 
proximity to Ft. Irwin?

4. Ignore Projected Growth?
5. Ignore Road Fragmentation 

and assume closed OHV 
areas are good?

6. Ignore CHU areas?
7. Prioritize non die-off areas 

and assume CHU’s are bad?

Selected sections with ‘good’ 
values in each scenario
Identified sections that were 
consistently good among 
scenarios

COMMON GOOD 
AREAS



Model was conflict averse by design
Avoided:

Active OHV areas
Projected urban 
perimeter
Critical habitat areas
Privately owned land



Additional Considerations
Additional considerations 
not incorporated into the 
model

Social acceptability
Operational Feasibility
Legal Feasibility
Financial Requirements

What are the potential 
implications of not 
addressing these issues in 
the planning phase?



Back to Carie





MCDA is a tool for synthesis 

Legal Ops. Environmental ScientificFinancial

Strategic Values, 
Objectives



MCDA is a tool for synthesis 

Local Knowledge & Community Wisdom

Legal Ops. Environmental ScientificFinancial

Strategic Values, 
Objectives



Contributions Analysis

How does this support community 
involvement and community building?

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Arlington

Tanwax Lake

Duvall

Redmond

Marysville-East

McChord

Minimize Costs
Minimize environment Impacts
Improve Tansportation
Minimize Community Impacts
Maximize Safety

Contributions to Select Site from
Level:Objectives



Sensitivity to Weights Analysis



Tradeoffs of Lowest Criteria

Reference: Noise Best Alternative Arlington

Tradeoff Scale Units Worst Best Relative Weights Name
0.00 % of Ideal Site 30.00 0.00 400% Construction Cost
-0.02 Fitness (%) 0.00 100.00 100% IAC
-0.02 Fitness (%) 0.00 100.00 100% Localairspace
1.00 people 4600.00 50.00 100% noise
1.18 people on site 5600.00 250.00 100% Site Impacts
0.03 wetland acres 200.00 40.00 133% wetlands
0.00 stream miles 4.50 0.00 133% streams
0.05 habitat acres 350.00 50.00 133% Priority Habitat
0.00 % closer 15.00 30.00 200% Site Area Access
-0.01 potential (%) 0.00 100.00 200% Expansion Potential
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Gather Values

Gather Data

Build/Modify
Hierarchy

Play !

Remember this Circle?



Where does MCDA fit in the IAP2 
spectrum?

Inform

Consult

Involve

Collaborate

Empower

Gather Knowledge
Mission:

Scope Airport
Capacity
Options
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Gather Values

Gather Data

Build/Modify
Hierarchy

Play !



Ask Who is Doing What?

Public

Advocates

Experts

Decision 
Makers



Ask What Part of the Circle?
Build Play Modify

Public

Advocates

Experts

Decision 
Makers



Design for the spectrum
Build Modify Play

Public

Advocates

Experts

Decision 
Makers

Consult



Another possibility…
Build Modify Play

Public

Advocates

Experts

Decision 
Makers

Consult



Pick the involvement tool
Build Modify Play

Public Survey 
feedback

web

Advocates Delphi 
process

Card 
game

Experts Meeting Technical 
memo

Decision 
Makers

Meeting

Consult



Our Mad Lib Card Game

_______ uses _______ with _________ to 
(person or group)              (IAP2 tool)                   (person or group)

build/modify/play with the hierarchy to 
(choose one)

accomplish the benefit  

of____________________.
(fill in benefit)



In an ‘Empower’ Situation

Community Leader uses 
town meeting with 
community group to 
modify the hierarchy to 
accomplish the benefit  of 
____________________.

(fill in benefit)
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